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Description 

The present invention relates to the use of certain acid donors as stabilizers in pharmaceutical 
compositions, and to the phamiaceutical compositions resulting therefrom. 

Back ffround of the Invention 

There are a number of pharmaceutical compositions which suffer from instability P/°blems due to the 
f-rt^rthl ayve component is susceptible to certain types of degradation, thereby d.m.n.sh.ng the^r 

to the diketo piperazine (the intemal cyclization product) '"^^^^fJ^l^^ZM^r. 
Accordinalv in view of their usefulness in treating hypertension, a number of research ^"^^^^^^ 
Si to ;>;ercoming the instability problem associated with ACE inhibltor^ntaimng compos>t,ons. 

Descri ption of the prior art 

Fnmn^an Patent AoDlication 264.888 is directed to the stabilization of ACE inhibitor-containing phar- 
macSSmXl- eSng ascorbic acid alone or a combination of ascorbic acid v«th fumar.c ac.d. 

^2SZ:^T%^ ^..^^ pharmaceutical compo.^ 

30 compositions, exhibiting improved stability. 
nPgrniPTlON OF THE INVENTION 

ThrpJ«tica. compositions of the instant invention may exhibit advantages as follows:- 
1) The ACE inhibitor may be preserved from degradation, and/or 

4mrmay e°xhibit less discoloration over a significant period of time and/or 

cal compositions, e.g. citric aad. maleic acid diffusion through the 

which release the more volatile hydrochloric acid ^-^"^^'^'^^^^^^ Z'l'Jd be suitable in the 
dosage form matrix. Although any f^"^^;^^^^^^ ^^^Zn'^^^^^ So^hloride. such as glycine 
practice of the instant inventon. preferred acid f ^ '"^"Jf^^^" ^ "° ° drochlori^^ valine hydrochio- 

such as ferric chloride, zinc chloride and aluminium chloride. 
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The more preferred acid donors are glycine hydrochloride, glutamic acid hydrochloride and betaine 
hydrochloride. The most preferred acid donor is glycine hydrochloride. 

Other preferred hydrochloric acid donors may be chosen e.g. on the basis of vapour pressure 
measurements determining the release of hydrochloric acid, e.g. having similar properties to the preferred 
5 acid donors mentioned above. 

Although, in general, the hydrochloric acid donor may be employed in any amount which will prevent 
degradation of the ACE inhibitor , e.g. as indicated by standard stability tests, the amount of the 
hydrochloric acid donor employed is between 1% and 25%, preferably between 1% and 20%, more 
preferably between 1% and 15%. e.g. from 1 to 10%. or 1 to 5%, e.g. 2% based on the total weight of the 
70 pharmaceutical composition. 

The weight ratio of ACE inhibitor to the hydrochloric acid donor may be determined in conventional 
manner. The preferred weight ratio of ACE inhibitor to the hydrochloric acid donor is 2.5:1 to 1:7, more 
preferably 2:1 to 1 :2. 

The instant invention, viz., the use of a select group of hydrochloric acid donors as stabilizers in 
15 pharmaceutical compositions, applies to all ACE inhibitors in pharmaceutical compositions where buffering 
to a low pH for required stability Is desired. It may be of particular interest for ACE inhibitors which are in 
acid addition salt form. e.g. hydrochloride salt form. The invention has particularly been found useful when 
applied to ACE inhibitor-containing pharmaceutical compositions since, as indicated above, many ACE 
inhibitors degrade readily in pharmaceutical dosage forms. In general, ACE inhibitor-containing pharmaceu- 
20 tical compositions wherein ACE inhibitor employed is prone to form diketopiperazine degradation products 
would benefit from the use of a select group of hydrochloric acid donors as stabilizers therefore. For 
example, one class of ACE inhibitors to which the instant invention would apply are compounds of formula I: 



25 



40 




COOH 



H H H 
>T— C— N C — CH— CHr- 

II I I 2 2 



30 O CHj COOR3 




^ // 



wherein: 

Ri and R2, independently, are hydrogen or a group -0CnH2n+i, where n is 1 to 5; and 
35 R3 is hydrogen or a group -CnH2n+i, where n is as defined above. 

In the above formula, prefen-ed compounds are those where Ri and R2 have the same significance. 
More preferred compounds of the above formula are those where Ri and R2 are both hydrogen or methoxy 
and R3 is hydrogen or methyl. The most preferred compound of the above formula is Quinapril having the 
formula 




COOH 

H H H 
C— N C- 

6 CH COOC2H5 



\^C-N-C-CH-CHp^^ // 




All of the above compounds are known, having been previously described e.g. in USP 4.344,949. Moreover, 
50 their usefulness in treating hypertension as well as methods for their preparation are set forth therein. 
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Another class of ACE inhibitors to which the invention would apply are compounds oi formula II: 
R, 

=0 Ra n ■ 



R CH— CH-NH CH— {] N 



C»OH 



70 



J5 



R is C-CsalkyI, benzyl, benzylthio, benzyloxy. phenylthio or phenoxy; 
R, is hydroxy or Ci-Csalkoxy; and 

Of the above formula is Enalapril having the formula 



20 



25 



30 



QC2H5 

rj NH !- 




4- 

H H 



.CH-ChJ NH- T il N- I^COOH 



r.t fnrmnia 11 are known having been previously described e.g. in European 
35 compounds of formula III: 



R CHr-CH-NH— CH-n N 




. s 

COOH 



O 



K •« p R and R, have the significances indicated above regarding the compounds of fomiula II. 
"'Te mc2 p^lL ^m^JuX the above formula is Spirapri. having the formula 



50 



55 



to CH, 




^.^^CH-CH^-i NH- I II N ^COOH 

t^^i " H O 
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All of the above compounds of formula III are known, having been previously described e.g. in USP 
4.470,972. Moreover, their usefulness in treating hypertension as well as methods for their preparation are 
set forth therein. 

It should be noted that all of the compounds of formulae I, II and III form salts with various inorganic 

5 and organic acids and bases, which salts may be prepared by conventional methods. Therefore, it should 
be understood that all of such salts would also benefit from the use of the select group of hydrochloric acid 
donors as stabilizers therefor in accordance with the instant invention. 

The amount of the ACE inhibitor in the pharmaceutical compositions of the instant invention is between 
0.5% and 50%, preferably between 0.75% and 25%, e.g. between 1% and 25%, more preferably between 

10 0.75% and 20%. e.g. between 1% and 20%, most preferably between 0.75% and 15%, e.g. between 1% 
and 15%, based on the total weight of the pharmaceutical composition. 

As indicated above, all of the compounds of formulae I, II and 111 are known and their usefulness in daily 
dosages at which said compounds are employed as well as typical unit dosages of said compounds are 
well documented in the literature. 

75 Although the pharmaceutical compositions may be in any form, the solid forms are preferred, more 
preferably tablets, capsules and caplets. 

In addition to the ACE inhibitor, and the stabilizing component, e.g., glycine hydrochloride, the 
pharmaceutical compositions of the instant invention will typically contain a pharmaceutically acceptable 
carrier. Generally, they are compounds which do not contain groups which would significantly interfere with 

20 either the active component or the stabilizing component. For example, sugars such as lactose, sucrose, 
mannitol and sorbitol are quite suitable; as are starches such as corn starch and tapioca starch; cellulose 
and derivatives thereof such as sodium carboxymethyl cellulose, ethyl cellulose and methyl cellulose; 
calcium phosphates such as dicalcium phosphate; sodium sulfate; and polyvinyl alcohol. Such type 
compounds are generally present in amounts of between 5% and 90%, preferably between 10% and 80%, 

25 based on the total weight of the pharmaceutical composition. 

The stabilized compositions of the instant invention may also contain optional Ingredients that are 
normally employed in pharmaceutical formulations, the only qualification being that they must be compati- 
ble with the select group of hydrochloric acid donors so as not to interfere with their stabilizing function. 
Typical optional ingredients include lubricants, e.g., talc, alkaline earth metal stearates such as magnesium 

30 stearate and calcium stearate, and hydrogenated vegetable oils such as hydrogenated cottonseed oil; 
binders such as polyvinylpyrrolidone (povidone) and gelatin; and disintegrants such as microcrystalline 
cellulose, cross-linked polyvinylpyrrolidone and atginic acid. Other optional ingredients are fillers, water 
scavengers, buffers, preservatives, anti-oxidants, colorants and flavouring agents. The total amount of the 
optional ingredients in the stabilized compositions of the instant invention is not critical. In general, the total 

35 amount of the optional Ingredients is consistent with the amount of the active component, stabilizer and 
pharmaceutically acceptable carrier, i.e., the total amount will be equivalent to the remainder of the 
pharmaceutical compositions. 

The stabilized compositions of the instant invention can be prepared by any of the conventionally 
employed processing techniques such as the wet granulation process. The technique is preferably chosen 

40 to ensure a homogeneous distribution of the active component and a homogeneous distribution of the 
hydrochloric acid donor over or among the active component particles. Convenientiy the hydrochloric acid 
donor is distributed in a liquid form, e.g. an aqueous solution used as a granulating liquid. 

Examples of other active components that are contemplated include those with a -NH-CH-CO-N-C- 
COOH moiety as in the above formula I, ll.and III, e.g the di-acid form of spirapril, spiraprilate. Such 

45 compounds include ramipril, perindopril, indolapril. lisinopril, alacepril. trandolapril, benazapril, libenzapril, 
delapril, and cilazapril. 

The following examples are for the purpose of Illustration only and are not intended In any way to limit 
the scope of the instant invention. 

50 
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EXAMPLE 1: 



Below are 



10 



15 



stabilized compositions In accordance with the instant Invention In white tablet form: 



Ingredient 



Quinapril hydrochloride 

Enalapril hydrochloride 

glycine hydrochloride 

lactose 

corn starch 

talc 

magnesium stearate 



Amount (mg) 



40.0 

40.0 
277.5 
25.0 
15.0 
2.5 
400.0 



B 



40.0 
40.0 
277.5 
25.0 
15.0 
2.5 
400.0 



20 



EXAMPLE 2: 



25 Ingredient 



30 



35 



40 



45 



Spirapril hydrochloride 

lactose, NF 

starch, NF 

povidone, USP 

glycine hydrochloride 

glutamic acid hydrochloride 
silica gel, NF 
colloidal Si02, NF 
magnesium stearate, NF 

total 





B 


C 


D 


E 


3.06 


3.06 


3.06 


3.06 


3.19 


99. 9A 


94. 7A 


99.94 


94.74 


80.21 


19.50 


19.50 


19.50 


19.50 


12.00 


2.60 


2.60 


2.60 


2.60 


2.00 






2.60 


2.60 




2.60 


2.60 










5.20 




5.20 


1.90 


1.30 


1.30 


1.30 


1.30 


0.10 


1.00 


1.00 


1.00 


1.00 


0.60 


130.00 


130.00 


130.00 


130.00 


100.00 



EXAMPLE 3: 

and 75% relative humidity: 
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* Assay X Dlketo Placid 



10 



Example 2A 


99.6 


0.0 


0.1 


Example 2B 


100.0 


0.0 


0.2 


Example 2C 


99.6 


0.0 


0.1 


Example 20 


99.9 


0.0 


0.2 



* per cent of original Spirapril hydrochloride content 



75 



EXAMPLE 4: 

To demonstrate the effectiveness of the stabilizers of the instant invention against an increase in 
20 temperature, the following results were obtained when the compositions of Example 2A and 2C were stored 
at 50'C for varying periods of time. For purposes of comparison, below are the results obtained when the 
composition of Example 2E was stored at 50 " C for three months. 



25 



30 



35 



40 



Period (months) * Assay % Diketo Diacid 

Example 2A 1 99.0 0.2 0.1 

2 100.8 0.6 0.3 

3 99.1 0.9 0.3 

Example 2C 1 100.3 0.1 0.2 

2 101.3 0.8 0.2 

3 98.4 1.0 0.3 

Example 2E 3 91.2 7.3 0.4 

it per cent of original Spirapril hydrochloride content 



45 



EXAMPLE 5: 

The following compositions A and B and D represent stabilized compositions In accordance with the 
50 instant invention in colored tablet form whereas composition C contains maleic acid, an acldifier disclosed in 
the prior art: 
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In gredient 



Splrapril hydrochloride 

lactose, NF 

starch, NF 

povidone, USP 

alginic acid 

glycine hydrochloride 

glutamic acid hydrochloride 

maleic acid 

carmine 

iron oxide, red 
colloidal Si02, NF 
magnesium stearate, NF 

total 



Amount (mg) 






k 

A 


B 


C 


D 


3«0o 




3.06 


6 






96.94 


99.77 


19.50 


19.30 


19.50 


22.50 




2.60 


2.60 


3.0 






- 


13.0 


2.60 




- 


3.0 




2.60 










2.60 




3.00 


3.00 


3.00 










0.03 


1.30 


1.30 


1.30 


1.5 


1.00 


1.00 


1.00 


1.2 



130.00 130.00 130.00 150.00 



Representative production process 

«ss« 20.8 .9 add, 2.4 SIC. - ""^""T' 

mixture is obtained and this is compressed into tablets. 
EXAMPLE 6: 

IZSZs of ExaS,ple 5A and 5B were stored at 50 • C for three months. 
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* Assay X Diketo Placid 



10 



Example 5A 96 « 3 2.7 

Example 5B 96.0 1.8 



* per cent of original Spirapril hydrochloride content 
interference from dye 



15 



EXAMPLE 7: 



To show the superiority of the pharmaceutical compositions of the present invention, the following 
results were obtained when the compositions of Example 5A and 5C were stored at 50 'C for varying 
20 periods of time: 

Period (months) * Assay X) . Diketo ^ Placid 



25 



30 



35 



40 



Example 5A 1 98.4 1.1 1 

2 15.2 3.1 2 

3 96.3 2.7 2 



Example 5C 1 91.6 5.1 1 

2 89.2 14.8 2 

3 84,6 10.0 2 



* per cent of original Spirapril hydrochloride content 
Interference from dye 



EXAMPLE 8: 

45 The following compositions A-D represent stabilized compositions In accordance with the instant 
Invention in white tablet form whereas composition E does not contain a stabilizer of the instant invention: 
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ingredient Ajnountjnai 

A B C D E 

' 1 A 1 1 3 3 3.3 3.3 

Spirapril hydrochloride 3.0 ^-^ ' ^ . 

lL«.e, ^ 3.0.0 360.0 360.0 360.0 360.0 

glycine hydrochloride 20.0 - 

ferric chloride " ^^'^ 

betaine hydrochloride 
glutamic acid hydrochloride - 

" colloidal sio.,iir 1-0 

,„arlc acid. « JJ^ ^ JLS Ji:" -IM 



20.0 



20.0 

1.0 1.0 1.0 



^^^^^ 400.3 400.3 400.3 400.3 380.3 



25 



EXAMPLE 9: 

SrpSSrorEx«npl. 8E t« 72 ho^ undo, s»n. «».a»«.s. 



30 



35 



40 



45 



50 
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Temp. CO X Vater *Assay X Dlketo Diacld 



Example 8A 0 0 

65 0 

65 5 

65 10 

Example SB 0 0 

65 0 

65 5 

65 10 

Exaimple EC 0 0 

65 0 

65 5 

65 10 

Example 8D 0 0 

65 0 

65 5 

65 10 

Example 8E 0 0 

65 0 

65 5 

65 10 



94 0.1 0.10 

91 0.6 0.05 

92 0.7 0.10 

62 0.3 0.80 

66 0.4 0.60 

72 0.7 1.40 

66 1.3 3.10 

94 0.1 0.40 

91 4.0 0.03 

94 0.9 0.07 

95 0.8 0.14 

95 0.2 0.03 

91 3.6 0.03 

97 0.4 0.10 

94 0.4 0.20 

93 0.1 0.05 
87 6.0 0.04 
79 9.0 0.20 
65 17.0 0.30 



EXAMPLE 10: 

To demonstrate the extended shelf-life of a stabilized connposition in accordance with the instant 
invention, the following results were obtained when the composition of Example 5A was stored for an 
extended period under various conditions: 
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Period (months) 


30'C 




40»C 




50 "Q 




30"C/75Z 




DK 


DA 


DK 


DA 


DK 


DA 


DK DA 


5 — ■ 

0 


0.4 


0.0 












3 


0.4 


0.1 


1.3 


0.2 


2.5 


0.2 


0.4 0.1 


6 


0.5 


0.2 


1.7 


0.2 


3.0 


0.1 


0.5 0.1 


9 


0.9 


0.2 












12 


1.1 


0.2 


2.6 


0.1 








IS 24 


1.5 


0.2 













RH 



DK « diketopiperazine 
DA m diacid 



0\a\ms „ 
Claims for the following Contracting States : BE. DIC, NL, 5E 

1. A pharmaceutical composition comprising an ACE inhibitor and a hydrochloric acid donor that releases 
hydrochloric acid. 

2. A composition according to claim 1 wherein the ACE inhibitor is spirapril. quinapril or enalapril. 

3. A composition according to any preceding claim wherein the ACE inhibitor is In the fom, of a 
hydrochloride acid addition salt. 

4. A composition according to any preceding claim wherein the hydrochloric acid donor is an amino acid 
35 hydrochloride or a Lewis acid chloride. 

tSorSe. alginine hydrochloride, ferric chloride, zinc chloride or alum.n.um chlonde. 

6. A composition according to claim 5 wherein the hydrochloric acid donor Is glycine hydrochloride. 

7. A composition according to any preceding Calm wherein the '"^^ 
amount between 1% and 25%. based on the total weight of the composition. 

" 8. A composition according to any preceding claim wherein the weight ratio of ACE inhibitor to 
hydrochloric acid donor Is from about 2.5:1 to about 1:7. 

9. A composition according to any preceding claim In the form of a tablet. 

10 A process for the production of a stabilized pharmaceutical composition as defined In any one of claims 
tto sTfJch comprises working up an ACE inhibitor with a hydrochloric acid donor. 

11. use of a hydrochloric acid donor to stabilize an ACE Inhibitor in a pharmaceutical composition as 
55 defined in any one of claims 1 to 9. 

12. use of a hydrochloric acid donor as stabilizing agent in ^I^^J-^"^^^^'^ = pharmaceutical 
opposition containing an ACE Inhibitor as defined In any one of claims 1 to 9. 

12 
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Claims for the following Contracting States : ES, GR 

1. A process for the production of a stable pharmaceutical composition comprising an ACE inhibitor, the 
process comprising mixing the ACE inhibitor and a hydrochloric acid donor that releases hydrochloric 

5 acid, and formulating into a pharmaceutical composition. 

2. A process according to claim 1 wherein the ACE inhibitor is spirapril, quinapril or enalapril. 

3. A process according to any preceding claim wherein the ACE inhibitor Is in the form of a hydrochloride 
10 acid addition salt. 

4. A process according to any preceding claim wherein the hydrochloric acid donor is an amino acid 
hydrochloride or a Lewis acid chloride. 

76 5. A process according to claim 4 wherein the hydrochloric acid donor is glycine hydrochloride, glutamic 
acid hydrochloride, betaine hydrochloride, alanine hydrochloride, valine hydrochloride, lysine hydrochlo- 
ride, arginine hydrochloride, ferric chloride, zinc chloride or aluminium chloride. 

6. A process according to claim 5 wherein the hydrochloric acid donor Is glycine hydrochloride. 

20 

7. A process according to any preceding claim wherein the hydrochloric acid donor is present in an 
amount between 1% and 25%, based on the total weight of the composition. 

8. A process according to any preceding claim wherein the weight ratio of ACE inhibitor to hydrochloric 
25 acid donor is from about 2.5:1 to about 1:7. 

9. A process according to any preceding claim in which the pharmaceutical composition is formulated into 
a tablet. 

30 10. Use of a hydrochloric acid donor to stabilize an ACE inhibitor in a pharmaceutical composition as 
defined in any one of claims 1 to 9. 

11. Use of a hydrochloric acid donor as stabilizing agent in the manufacture of a pharmaceutical 
composition containing an ACE inhibitor as defined in any one of claims 1 to 9. 

35 

PatentansprUche 

Patentansprtiche fUr folgende Vertragsstaaten : BE, DK, NL, SE 

1. Eine pharmazeutische Zusammensetzung enthaltend einen ACE Hemmer und einen Chlorwasserstoff- 
40 saure Donator, der Chlorwasserstoffsaure freisetzt. 

2. Eine Zusammensetzung gemass Anspruch 1, worin der ACE Hemmer Spiraplrl, Chinapril oder Enalapril 
ist. 

45 3. Eine Zusammensetzung gemass einem der vorhergehenden AnsprDche, worin sich der ACE Hemmer 
in Form eines Chlorwasserstoffsaure Additionssalzes befindet. 

4. Eine Zusammensetzung gemass einem der vorhergehenden Anspruche, worin der Chlorwasserstoff- 
saure Donator etn AminosSure hydrochlorid oder etn Lewiss3urechlorid Ist. 

so 

5. Eine Zusammensetzung gemass Anspruch 4, worin der Chlorwasserstoffsaure Donator, Glycin hydro- 
chlorid, Glutaminsaure hydrochlorid, Betain hydrochlorid, Aianin hydrochlorid, Valin hydrochlorid, Lysin 
hydrochlorid, Arginin hydrochlorid. Eisen(lll)chlorid, Zinkchlorid oder Aluminiumchlorid ist. 

55 6. Eine Zusammensetzung gemass Anspruch 5. worin der Chlorwasserstoffsaure Donator. Glycin hydro- 
chlorid ist. 
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mensetzung, anwesend ist. 

, 8. Eine Zusammensetzung gemass einem der vorhergehenden ^nsp^^^^- w°nn d 

des ACE Hemmers zum ChlorwasserstoffsSure Donator von ungefahr 2.5.1 b.s zu ungetanrt 

betragt. 

9 Eine Zusammensetzung gemSss einem der vorhergehenden Anspriiche in Form einer Tablette. 

saure Donator umfasst. 

20 bis 9 definiert 

Patentansprtlehe lUr folgende Vertragsstaaten : ES, GR 

1 Ein Verfahren zur Herstellung einer stabllen pharmazeutischen Zusammensetzung enthaltend einen 
ACE Hemmer di Verfahren umfassend das Vermischen des ACE Hemmers und e.nes Chiorwasse^ 
^Ss^urroo^r. Chlorw^^^^ freisetzt und Formulierung in «ne pharmazeut.sche 
Zusammensetzung. 

2. Ein verfahren gemSss Anspruch 1. worin der ACE Hemmer Spirapril. Chinapril Oder Enalapril Ist. 

3. Ein verfahren gemass einem der vorhergehenden AnsprGche. worin sich der ACE Hemmer in Pom, 
eines Chlorwasserstoffsaure Additionssalzes befindet. 

4 Ein verfahren gemass einem der vorhergehenden AnsprOche. worin der Chlon«asserstoffsaure Donator 
ein Aminosaure-hydrochlorld oder ein Lewissaure.chlorid ist. 

Sdr^hrid-CS^in-M^^^^^ Eisen(lll)chlorid. Zinlcchlorid oder Alum.n.umchlond .st. 
6 Ein verfahren gemSss Anspruch 5. worin der Chlorwasserstoffsaure Donator Glycin.hydrochlorid Ist. 



25 



30 



35 



45 anwesend ist. 



8. Ein verfahren gemass einem der vori,ergehenden AnsPrUch^'T^^ 

Hemmers zum ChlorwasserstoffsSure Donator von ungefahr 2.5:1 bis ungefahr 1.7 betragt. 

50 9. Ein verfahren gemass einem der vorhergehenden Anspruche. worin die pham,azeutische Zusammen- 
setzung in eine Tablette formuliert Ist. 



bis 9 definiert. 
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Revendlcatlons 

Revendlcatlons pour les Etats contractants sulvants : BE, DK, NL, SE 

1. Line composition pharmaceutique caract^rls^e en ce qu'elle conr)prend un inhibiteur de Tenzyme de 
5 conversion de I'anglotensine (ECA) et un donneur d' aclde chlorhydrique qui Ilb6re de I'acide 

chlorhydrique. 

2. Une composition salon la revendlcation 1, caract^rls^e en ce que Tinhibiteur de I'ECA est le spirapril, le 
quinapril ou Tenalapril. 

70 

3. Une composition salon Tune quelconque das revendications 1 ou 2, caract^rls^e en ce que Tinhibiteur 
de I'ECA est sous forme d'un sel d'addition de Tacide chlorhydrique. 

4. Une composition selon Tune quelconque des revendications 1 a 3, caract^ris^e en ce que le donneur 
15 d'aclde chlorhydrique est un chlorhydrate d'acide amin6 ou un chlorure d'acide de Lewis. 

5. Une composition selon la revendlcation 4, caractdrls^e en ce que le donneur d' aclde chlorhydrique est 
le chlorhydrate de glycine, le chlorhydrate de Tacide glutamique, le chlorhydrate de bStaihe. le 
chlorhydrate d'alanine, le chlorhydrate da valine, le chlorhydrate de lysine, le chlorhydrate d' arginine, 

20 le chlorure ferrique, le chlorhre de zinc ou la chlorure d*aluminium. 

6. Une composition selon la revendlcation 5, caractdris^e en ce que le donneur d'acide chlorhydrique est 
le chlorhydrate de glycine. 

25 7. Una composition salon Tune quelconque des revendications 1 a 6, caract^ris6e en ce que le donneur 
d'acide chlorhydrique est present en une proportion comprise entre 1% et 25% par rapport au polds 
total de la composition. 

8. Une composition selon I'une quelconque des revendications 1 a 7, caractdrisde en ce qua le rapport 
30 pond^ral de Tinhibiteur TECA au donneur d'acide chlorhydrique est d'environ 2,5:1 a environ 1 :7. 

9. Une composition selon I'une quelconque des revendications 1 a 8, caract6ris6e en ce qu'elle se 
pr^sente sous forme de com primes. 

35 10. Un proc^d^ de preparation d'une composition pharmaceutique stabilis^e telle que d^finie a Tune 
quelconque des revendications 1 a 9, caract^ris^ en ce qu'il comprend le traitement d'un inhibiteur 
I'ECA par un donneur d'acide chlorhydrique. 

11. Utilisation d'un donneur d'acide chlorhydrique pour stabiliser un inhibiteur de I'ECA dans une composi- 
40 tion pharmaceutique telle que d^finie a I'une quelconque des revendications 1 a 9. 

12. Utilisation d'un donneur d'acide chlorhydrique comma agent de stabilisation pour la preparation d'une 
composition pharmaceutique contenant un inhibiteur de I'ECA tel que d^fini a I'une quelconque des 
revendlcatlons 1 k 9. 

45 

Revendications pour les Etats contractants sulvants : ES, GR 

1. Un precede de preparation d'une composition pharmaceutique stable comprenant un inhibiteur de 
renzyme de conversion de I'anglotensine (ECA), caracterlse en ce qu'on melange I'lnhlbiteur de I'ECA 

50 et un donneur d'acide chlorhydrique qui Wbhre de I'acide chlorhydrique et on les formule en une 
composition pharmaceutique. 

2. Un precede selon la revendlcation 1, caracterlse en ce que Tinhibiteur de I'ECA est le spirapril, le 
quinapril ou Tenalapril. 

55 

3. Un precede selon la revendlcation 1 ou 2, caracterlse en ce que I'inhibiteur de I'ECA est sous forme 
d'un sel d'addition de 1' aclde chlorhydrique. 
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4 Un proc6d6 selon Tune quelconque des revendications 1 a 3. caract6ris6 en ce que le donneur d' acide 
chlorhydrique est un chlorhydrate d'acide atninS ou un chlorure d' acide de Lewis. 

5 Un Droc6de selon la revendication 4, caract6ris6 en ce que le donneur d'acide chlorhydrique est le 
5 chirySate de glycine, le chlorhydrate de I'acide glutamlque. le chlorhydrate de b^ta^e le chtorhy- 

drS crSnine. le chlorhydrate de valine, le chlorhydrate de lysine, le chlorhydrate d'argmme, le 
chlorure ferrique. le chlorhre de zinc ou le chlorure d' aluminium. 

6. Un proc6d6 selon la revendication 5. caract6ris6 en ce que le donneur d'acide chlorhydrique est le 
JO chlorhydrate de glycine. 

7. un precede selon I'une quelconque des revendications 1 a 6. caraOSrise en ce que le dj"«"r d'adde 
chlorhydrique est present en une proportion comprise entre 1% et 25% par rapport au poids total de la 
composition. 

" 8. un proc6d6 selon I'une quelconque des revendications 1 a 7. caracterlse en ce que le rapport ponderal 
de I'inhibiteur de I'ECA au donneur d'acide chlorhydrique est d'environ 2.5:1 a environ 1.7. 

9. un proc6d6 selon I'une quelconque des revendications 1 a 8. caracteris6 en ce que la composition 
20 pharmaceutique se pr6sente sous forme de comprlm6s. 

10 utilisation d'un donneur d'acide chlorhydrique pour stabiliser un inhibiteur de I'ECA dans une composi- 
tion pharmaceutique telle que definie h I'une quelconque des revendications 1 a 9. 

,s 11 utilisation d'un donneur d'acide chlorhydrique comme agent de stabilisation pour la preparation d'une 
Zptsln phlLutique contenant un inhibiteur de I'ECA tel que d^fini k I'une quelconque des 
revendications 1 a 9. 



30 



35 



40 



45 



50 



55 



16 



